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They  on  the  whole  run  nearly  horizontally,  although  there 
are  small  deviations  in  those  parts  where  streams  from  the 
mountains  above  have  cut  small  watercourses  through  them. 
They  follow  all  the  sinuosities  of  the  ground  like  the  beaches 
of  lakes  or  arms  of  the  sea,  and  in  fact  are  universally 
recognised  as  such,  although  they  have  received  the  name  of 
roads,  from  having  for  ages  been  used  as  such  by  cattle  as  well  as 
man,  and  it  will  be  convenient  to  retain  this  name. 

To  each  of  these  roads  there  is  a  pass  or  col  into  tlie 
adjoining  glen,  the  height  of  which  is  a  few  feet  lower  than 
the  highest  level  of  the  road  corresponding  to  it  as  given  in 
the  following  table : — 
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Sketches  fkom  the  Points  Marked  by  Corresponding  Numbers 
ON  the  Map. 

The  appearance  of  these  beaches  in  tlie  landscape  will  be 
illustrated  by  the'  sketches,  principally  from  the  master  liand  of 
(.'aptain  White,  K.E.,  who  had  charge  of  the  "hill-sketching" 
branch  of  the  survey  of  this  part  of  Scotland. 

No.  1.  Is  probably  the  most  characteristic,  as  it  shows  the 
manner  in  which  the  beaches  appear  on  both  sides  of  Glen  Ixoy. 


No.  2.  Tippresents  tlie  parallel  roads  in  Glen  Gloy,  but 
Captain  White  observes,  "The  two  upper  tracks  though  well 
marked  to  the  eye  from  this  point  of  view,  and  parallel  to  the 
lower  one,  show  nothing  when  you  reach  the  ground  to  indicate 
roads."  An  observation  which  is  equally  applicable  to  other 
places. 

No.  o.  The  lower  road  is  here  marked  most  distinctly  on 
the  south  side  of  Glen  Spean,  along  the  face  of  Beinn  Chlinaig 
(2343  feet  high),  one  of  the  range  of  mountains  extending  from 
Ben  Nevis  (4406  feet  high)  to  opposite  the  entrance  of  Glen  Koy. 
^Jlie  other  quasi  horizontal  shelves  are  of  a  different  nature  from 
the  parallel  roads. 

No.  4.  The  lower  road  is  again  well  seen  here  extending 
along  the"  face  of  Creag  Dhubh  (2161  feet  high),  on  the  north 
side  of  Glen  Spean. 

No.  5.  Shows  the  entrance  to  Glen  Treig  and  the  remains 
of  some  of  the  remarkable  gravel  deposits  in  Glen  Spean. 

No.  6.  Represents  shelves  on  the  north  side  of  Loch 
Laggan,  nearly  opposite  to  Ardverikie.  These  are  not  horizontal 
or  parallel  to  each  other. 

No.  7.  Alluvial  fiats  in  Glen  Spey,  2  miles  west  of 
Laggan  Bridge. 

Termination  of  Roads. 

The  upper  road  in  Glen  Gloy,  on  the  north-west  side, 
terminates  within  about  a  mile  of  Loch  Lochy,  the  distance  to  the 
corresponding  end  on  the  south-east  side  being  |  of  a  mile.  It  is 
quite  possible  that  the  upper  road  in  Glen  Roy  was  formed  at  the 
same  time  as  that  in  Glen  Gloy,  the  water  from  the  lake  in 
Glen  Gloy  flowing  into  that  in  Glen  Roy  and  from  thence  into  the 


Spey.  The  upper  roads  in  Glen  Roy  terminate  as  is  represented 
on  the  plan  at  Bohuntine  Hill  which  occupies  a  position  a  little 
to  the  west  of  the  centre  of  the  glen,  and  indicates  the  position 
of  a  barrier  which  dammed  back  a  lake  on  whose  margin  the 
upper  road  or  beach  was  formed  at  the  height  of  1155  feet  above 
the  mean  level  of  the  sea,  and  by  its  col,  which  is  a  little  under 
the  same  level  1151  feet,  the  water  flowed  into  Glen  Spey  and 
so  preserved  a  constant  level  of  the  water  in  the  lake  whilst 
the  beaches  were  forming. 

The  middle  road  terminates  near  the  entrance  to  the  glen 
at  Allt  lonudrain,  and  at  the  south-western  extremity  of  Creag 
Dhubh,  2141  feet  in  lieight. 

The  third  or  lowest  terminated  on  the  north  side  of 
Glen  Speau,  at  about  a  mile  east  of  Speau  Bridge,  and  on  the  south 
side  of  Coirecoille  on  tlie  northern  face  of  8tob  Choire  Claurigh. 

The  distance  between  the  points  where  this  road  ends  is 
nearly  4  miles,  and  the  hill  called  Tom-an-Teine  (613  feet  high) 
occupies  a  central  position  to  these  ends  of  the  roads,  as  Bohuntine 
Hill  does  in  Glen  Koy.  This  may  be  called  the  Spean  Bridge 
dam  or  barrier,  and  must  have  been  formed  by  the  glaciers  in 
Glen  More,  and  those  descending  the  northern  faces  of  the  Ben 
Nevis  ranffe  of  mountains. 


TllK    ThEOKV    of    AkMS    01'    THE    fcJEA. 

Amongst  those  who  have  advocated  the  theory  of  the  roads 
having  been  formed  on  the  margins  of  arms  of  the  sea,  we  may 
mention  the  names  of  Darwin  (who  however  has  since  abandoned 
it),  and  Nichol,  but  this  theory  is  open  to  the  objection  that  if  it 
were  true,  the  levels  of  the  beaches  in  Glen  Gloy  and  Glen  Roy 
should  agree,  but  they  differ  as  may  be  seen  by  reference  to  the 


maps,  nor  does  there  appear  any  reason  why  if  this  theory  were 
true,  similar  roads  should  not  be  formed  in  all  parts  of  the  country. 

We  must  therefore  seek  for  some  other  cause  to  account  for 
their  appearance  only  in  these  glens. 


The  Theory  of  Freshwater  Lakes  Supported  on  Gravel,  &c. 

Another  theory  has  been  propounded  to  explain  them,  and 
has  been  supported  with  great  ability  by  Milne  Home,  Esq.  He 
assumes  that  they  were  the  beaches  of  freshwater  lakes,  supported 
by  gTavel  and  other  detrital  matter  damming  up  and  filling  the 
glens  which  has  since  been  gradually  worn  down  and  washed 
away.  To  account  for  such  great  accumulation  of  gravel  and 
diluvial  debris,  he  assumes  that  there  must  have  been  a  violent 
easterly  movement  of  the  water  which  covered  Scotland,  before 
its  emergence  from  under  the  sea,  supporting  his  theory  by  reference 
to  the  boulder-clay,  and  the  great  deposits  of  gravel  and  detritus 
which  cover  Scotland  in  many  parts  to  a  great  height. 

The  difficulties  of  receiving  this  theory  are  great,  we  must 
assume  that  the  same  cause  which  filled  Glen  Gloy,  Glen  lioy, 
and  Glen  Spean,  must  also  have  filled  Glen  More  and  its  lakes. 
Now  Loch  Lochy  is  456  feet  deep  at  the  distance  of  only  1  mile 
from  the  ends  of  the  parallel  road  in  Glen  Gloy,  we  must  therefore 
assume  that  not  only  the  gravel  and  detritus  in  that  glen, 
1080  feet  high  above  the  lake,  but  all  the  gravel  in  the  lake  had 
been  gradually  removed.  The  more  we  consider  the  possibility 
of  this  gravel  having  been  gradually  worn  down  and  washed 
away,  the  greater  the  difficulty  appears,  for  Lochs  Lochy,  Oich, 
and  Ness,  are  very  deep  lakes  (the  latter  780  feet  deep  near 
Castle  Urquhart)  which  are  separated  by  very  low  necks  of 
ground  from  each  other  mostly  composed  of  rolled  stones  and 
gravel,  and  also  separated  from  the  sea  at  either  end  of  Glen  More 


by  similar  low  necks  of  laud  througii  wliicli  the  Eiver  Lochy  and 
the  River  Ness  flow. 


The  Theory  of  Freshwater  Lakes  Supported  ox  Glaciers. 

A  third  theory,  first  propounded  by  Agassiz,  is  that  these 
glens  were  formerly  filled  by  great  glaciers,  and  that  the  roads 
were  formed  on  the  margins  of  lakes,  supported  by  the  glaciers. 
We  have  an  example  of  such  a  lake  in  Switzerland,  where  the 
Merjelen  See  is  supported  by  the  great  glacier  of  Aletch  along 
the  margin  of  which  a  beach  similar  to  the  parallel  roads  it  is  said 
may  be  seen,  see  Map  N,  where  the  relation  of  a  great  glacier  to  a 
confluent  valley  like  Glen  Gloy  and  Glen  ^lore  may  be  advan- 
tageously studied.  That  the  whole  of  this  country  has  in  former 
times  bee)i  covered  with  ice  and  snow  as  thickly  as  northern 
Greenland  is  at  this  day,  is  recognised  by  every  geologist,  and  also 
that  at  a  subsequent  date  each  glen  had  its  independent  glacier 
descending  by  the  simple  force  of  gravity,  and  then  gradually 
disappearing  altogether  under  the  influence  of  a  climate  becoming 
gradually  milder.  We  might  almost  parallel  the  great  glacier 
(Humboldt's)  in  lat.  ST  in  Smith's  Sound,  which  is  60  miles  wide 
and  300  feet  high,  and  which  descends  as  a  stream  of  ice  from  the 
interior  of  Greenland,  by  reference  to  the  Ordnance  map  of  the 
Frith  of  Forth,  where  it  is  obvious  that  a  descending  stream  of  ice 
has  modified  every  feature  of  the  ground,  on  either  side  from  the 
Pentland  Hills  to  the  Lammermoors,  and  which  must  have  been 
40  or  50  miles  broad  and  1000  feet  deep,  alonjf  the  course  of  which 
the  rocks  are  all  striated  by  the  passage,  and  similar  striations 
are  observed  in  almost  every  valley  in  the  northern  part  of 
the  kingdom. 

This  glacier  theory,  supported  as  it  is  by  reference  to  existing 
facts,  appears  to  get  rid  of  all  the  difiiculties  which  surroxmd  the 
others.     To  the  presence  of  glaciers  in  the  lakes  in  Glen  More  and 


their  slow  descent  towards  the  sea,  we  may  confidently  attribute 
the  formation  of  the  lochs  to  such  great  depths  below  the  level  of 
the  sea,  and  also  the  great  accumulations  of  gravel  at  the  ends 
of  the  glens.  In  Glen  Spean  there  are  most  striking  evidences^ 
in  the  distribution  of  vast  quantities  of  boulders,  &c.,  of  the 
passage  of  a  glacier  down  Loch  Treig.  This  glacier  must  have  been 
at  least  700  feet  deep,  as  the  moraines  of  it  extend  up  to  that  height 
above  the  Elver  Spean,  and  it  must  have  been  removed  to  a  great 
extent  when  the  barriers  in  Glen  Eoy  were  removed,  and  before 
the  formation  of  the  lowest  of  the  parallel  roads.  But  as  the  barrier 
which  dammed  back  the  water  in  Glen  Spean,  must  have  been  at 
what  I  have  called  the  Spean  Bridge  barrier,  it  is  unnecessary  to 
attribute  any  effects  in  forming  the  Glen  Spean  parallel  roads  to 
the  presence  of  a  glacier  from  Loch  Treig. 

It  is  not  my  intention  to  add  to  the  number  of  writers  on 
this  subject,  but  rather  to  give  a  few  notes  on  the  theories  which 
have  been  propounded. 

The  writers  are  very  numerous,  but  I  adopt  the  theory  of 
Agassiz  and  its  exposition  by  Mr.  Jamieson  "On  the  Parallel 
Roads,  &c.,"  in  the  Quarterly  Journal  of  the  Geological  Society 
for  August,  1863. 

HENRY  JAMES, 

Major-General. 


Ordnance  Survey  OfBce,  Southampton, 
May  8th,  1874. 
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List  of  Books. 

Photozincouraphic  Fac-similes  of  the  Domesday  Book.  By  Colonel  Sir  Henry  James,  R.E.,  F.R.S.,  &c.,  Director 
of  tlie"  Ordnance  Survey.  Sold  in  Two  Vols,  like  the  original, — Price  £20,  or  separately  by  Counties  as 
follows  : — 

£    s.    d.  £    s.    (I. 

Bedfordshire 0     8     0     Middlesex 0     8     0 

Berkshire     - -     0     8     0     Nottinghamshire  -  -  -  -  -         -     0   10     0 

Buckin"liam  -         -         -         -  -  -080     Northamptonshire  -  -  -         -  -080 

Cambridge -     0  10     0     Oxfordshire 0     8     0 

Cheshire^and  Lancashire        -         -         -         -     0     8     0     Shropshire   - 0     8     0 

Cornwall       - 080     Somersetshire        -  -         -         -         -  -0100 


Derbyshire 


0     8     0     Staffordshire  - 0     8     0 


Devonshire 0   10     0  Surrey          -         -         -         -         -         -         -     0     8     0 

Dorsetshire  -         -         -         -         -         -         -  0     8     0  Sussex 0   10     0 

Gloucestershire     - 0     8     0  Warwickshire       -         -         -         -         -         -     0     8     0 

Hampshire  -         - 0  10     0  Wiltshire     - 0  10     0 

Herefordshire 080  Worcestershire     -         -         -         -         -         -080 

Hertfordshire        -         -         -         -         -         -  0   10     0  Yorkshire -         -     1     1     0 

Huntingdon 0     8     0  Norfolk -     1     3     0 

Kent    -         - 0     8     0  Suifolk          -         -         -         -         -         -         -     1     2     0 

Leicestershire  and  Rutland    -         -         -         -  0     8     0  Essex  -         -         -         -         -         -         -         -0160 

Lincolnshire  ------110 

Photozincographic  Fac-similes  of  National  Manuscripts  of  England,  from  William  the  Conqueror  to  Queen  Anne.     By 
Colonel  Sir  Henry  James  R.E.,  Director  of  the  Ordnance  Survey.     In  Four  Parts,  now  ready.  Price  16«.  each. 

Photozincographic  Fac-similes  of  National  Manuscripts  of  Scotland.     Part  L  and  II.,  Price  2U.  each. 

Magna  Charta  (Fac-simile  of),  sold  separately,  with  a  translation.     Price  \s.  6d. 

The    Ordnance    Survey    of   Jerusalem — This  work  is  sold  complete  for  Twelve  Guineas,  viz: — 

The  Plans  Mounted,  and  in  a  Portfolio..  ..  ..  ..  _..  ..2180 

Vol.  I.   Containing  Captain  Wilson's  Notes  on  Jerusalem,  and  illustrative  diagrams      ..200 
Vol.  II.  Containing  the  Photographs  taken  in  and  about  the  City    . .  . .  ..7140 

Total        . .  .  .        £12  12     0 


The  Plans  and  Photographs  may  be  purchased  separately,  at  the  following  prices: — 

Plan  of  Jerusalem,  with  contours,  Scale  -ir^aw — Price,  Mounted,  12s.;  Unmounted,  7s.  6d. 

Plan  of  Jerusalem,  hill  shaded.  Scale  -nrJoTr — Price,  Mounted,  4s.  6c?.;  Unmounted,  2s.  6d. 

Plan  of  the  Haram  enclosure,  Scale  jlo,  on  Two  Sheets — Price,  Mounted,  13s.  6d.;  Unmounted,  7s.  6d. 

Plan  of  the  Church  of  the  Holy  Sepulchre,  Scale  -^-n — Price,  Mounted,  7s.  6d.;  Unmounted,  4s.  6c?. 

Plan  of  the  Citadel ;  House  of  Caiaphas ;  David's  Tomb ;  Greek  Church  in  the  Convent  of  the  Cross ;  Armenian 

Chapel  in  the  Convent  of  St.  James  ;  Church  of  the  Ascension ;  Church  of  the  Tomb  of  the  Virgin  ;  Church  of  St. 

Anne ;    Church    of  the    Flagellation — Scale  sh^ ;    and   Dome   of  the    Rock,  with    Sections,    Scale  ^^  —Price, 

Mounted,  7s.  6fZ. ;  Unmounted,  4s.  6d. 
Eighty-five  Photographs— Price,  Mounted  on  paper,  Is.  9c?.  each;  Unmounted,  Is.  3d.  each. 
Thirty-eight   sheets   of    Photo-zincographs,    each    containing    two    of    the    same    views    as    the    Photographs — 

Price  2s.   Srf.  each. 

Plans  and  Photographs  of  Stonehenge,  and  of  Turusachan  in  the  Island  of  Le^vis;  with  Notes  Relating  to  the 
Druids,  and  Sketches  of  Cromlechs  in  Ireland.  By  Colonel  Sir  Henry  James,  R.E.,  F.R.S.,  F.G.S.,  M.R.I.A., 
&c.,  Director-General  of  the  Ordnance  Survey.     Price,  Bound  in  Cloth,  with  an  Appendix,   14s.  6c?. 


JJst  of  JJoo/.<. 

The    Ordnanre    Survey    of    Sinai  —  The    Photographs    taken    to    ilhistrate    this    Survey    are   published    in 
Three  Volumes  Half-bound  in  ]>lorocco,  -nhich  may  be  purchased  separately. 

Vol.  I.  Contains  60  Selected  Photographs  of  Scenery,  &c.,  along  the  Northern  Route  from  Suez  yia.  Serabit 
el  Khadim,  to  Mount  Sinai,  including  an  extensive  series  of  views  taken  on  and  around  Mount  Sinai  itself. 
The  Price  of  this  Volume  is  £5  as. 

Vol.  II.  Contains  60  Selected  Photographs  of  the  Scenery,  &c.,  of  Mount  Serbal  and  the  Surrounding  Country, 
and  of  Wady  Mukatteb  and  the  Mining  District  of  Magharah.     The  Price  of  this  Volume  is  £5  5s. 

Vol.  III.  Contains  33  Photographs  of  Inscriptions  in  Wadys  Mukatteb,  Ajelch,  and  Aleyat,  and  also  of  the  Egyptian 
Inscriptions  at  Magharah,  and  of  the  Eg}'ptian  Ruins  at  Serabit  el  Khadim,  with  -^-iews  of  the  localities. 
The  Price  of  this  Volume  is  £2  10*. 

Any  of  the  Photographs  may  be  purchared  separately  at  the  following  prices,  viz.,  those  in 

Vols.  I.  and  II.        -         -  - 

Vol.  III.      -  -  -         - 

The  Reports,  Plans,  Maps,  &c.,  are  being  prepared  for  publication,  and  will  embody  all  the  results  of  the  Survey. 
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AGENTS  FOR  THE  SALE  OF  THE  ORDNANCE  SURVEY  PUBLICATIONS. 


ENGLAND. 

Messrs.  Letts,  Son,  &  Co.,  8,  Royal  Exchange,  E.G. 
Messrs.  Longman,  &  Co.,   39,  Paternoster  Row,  E.G. 
Mr.  E.   Stanford,  6,  Charing  Cross,   S.W.,  and 
Mr.  J.  Wyld,  457,  Strand,  W.— LONDON. 


SCOTL.IND. 
Messrs.  W.  &  A.  K.  Johnston,  4.  St.  Andrew  Square— EDINBURGH. 

IRELAND. 

Messrs.    Hodges    &    Smith,    Grafton    Street  — DUBLIN. 


